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FOREWORD

This is the fourteenth Quarterly Report prepared by Intellectual
Property Dynamics (IPD) for NADC under Project NICRAD-83-NADC-001, dated
18 January 1983; NICRAD-85-NADC-008, dated 18 January 1986; and renewed
under NPCP-NADC-89-002, dated 31 January 1989. This report details our
research findings from 01 April to 30 June 1989, our planned effort for
NADC during the next quarterly period.

NADC manages and sponsors numerous R&D programs aimed at improving
and updating existing Sonobuoy systems technologies for the Naval Air
Systems Command in response to CNO Operational Requirements., These
programs detail scores of ASW systems problems that currently fall short
of meeting the Navy's needs. Therefore, NADC is actively seeking
advanced concepts to solve scientific or engineering problems by
stimulating technological innovation in the private sector.

IPD's effort is comprised of a computer-assisted search and analysis
of recently patented inventions issued by the U.S. Patent and Trademark
Office; more specifically, we select, examine, and rank the inventions
according to their potential cost-benefits to the design of future
Sonobuoys.

Our first step is to identify key areas of discrepency between current
systems design and ideal Requirements as specified by the U.S. Navy for
future Sonobuoys; then, through massive database searches, we peruse
recently patented inventions for any technology that may apply to
design problems. From several hundred initial candidates, IPD selects
only a few inventions which have the highest relevance to the project.

Finally, our findings and Recommendations for each invention's util-
ization in the next generation Sonobuoy design, and a copy of the cover
page of each "Most applicable®™ patent, are presented in each of our
Quarterly Interim Reports to NADC.

In addition, IPD locates and contacts the owners/inventors of our
"Most" relevant candidates. Expert on the current development status of
their inventions, these individuals may prove invaluable as consultants
to the Navy in the progress of future Sonobuoy design.

In summary, IPD helps close the gap between current Navy Requirements
and future Sonobuoy systems design by locating the technical expertise to
assist in implementing selected patented inventions, and supports NADC's
effort to determine whether feasibility has been established ... and in
fact, if functional models are available.




3.
5.
6.

A - PROGRESS (Item 25 of DD Form 1498)
01 March -« 30 June 1989

Thirty-one (31) U.S. patents have been selected "Most applicable"
to the design of future Sonobuoys.

During this Quarterlty Interim Report period, IPD contacted the
Attorney-of-record of each of the selected "Most"™ applicable U.S.
patents issued since July 1983.

IPD has posted twelve (12) potential R & D sources.

Total IPD man-hours to date = 1025.0

Total IPD mainframe computer costs to date = $4,950.00.

B - PLANS for NEXT THREE-MONTH PERIOD

Contacts will be made with the Attorneys-of-record, from whom replies
have not been received for the selected "Most applicable" patented
inventions (see: SECTION VIII hereof), in order to determine current
status, amount of further development needed, and availability of the
patented technology for Sonobuoy applications.

A new series of searches will be undertaken to identify the latest
inventions applicable to Sonobuoy functions listed in SECTION VI.

The most recent patented inventions issued in each functional category
will be evaluated in terms of published Sonobuoy ¢ .’'gn Requirements.

C - RECOMMENDATIONS

The following assignees should be considered by NADC, as "NEW" sources

for R&D on advanced Sonobuoy technologies:

1.

2.

Advanced Technology Laboratories, Incorporated
13208 Northrup Way, Bellevue, WA 98005

Burr-Brown Research Corporation
6730 South Tuscon Boulevard, Tuscon, AZ 85706

Federal Screw Works
3401 Martin Avenue, Detroit, MI 48210




RECOMMENDATIONS (Cont'd)

4,

5y

10.

1.

12.

International Computers, Ltd.
United Kingdom

Japan Victor Company
Chuo-Hu, Tokyo, 103, Japan

Matsushita Electric Industrial Company
1006 Oaza Kadoma Osaka, 571, Japan

Nippon Electric Company, Limited
Minato-ku, Tokyo, 108, Japan

Occidental Chemical Corporation
River Park, Darian, CT 06820

Poineer Electronics of America
1925 East Dominguez Street, Long Beach,

Siemens (Corporation) AG
186 Wood Avenue South, Iselin, NJ 08830

Stanford, Leland Junior University
Stanford, CA 94305

Tokyo Shibaura Denki Kabushiki Kaisha
Kawasaki, Japan

CA 90810

Missing data will be included in subsequent Quarterly Reports as the
data become available.
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I - INTRODUCTION

# & & B &

Since January 1983, IPD has been providing Technical Support Services
to the Naval Air Development Center (NADC) to help NADC identify and
implement more advanced and cost-effective ("affordable®) technologies
for the design of future Sonobuoys.

Over one million unexpired patents have been granted to over 6,000
national and international corporations, universities, Government agen-
cies, and individual inventors by the U.S. Patent and Trademark Office
(PTO), forming an extensive Technology Base. This rich inovative source
ranges from fundamental concepts to advanced products and processes in
every field of science, engineering, and manufacturing, with many of the
technologies suitable for practical application,

The basic premise for IPD's effort as reported herein:

1. The Navy needs Intellectual Property Rights to support the management
of its on-going Sonobuoy development programs.

2. Over one million unexpired U.S. patented inventions exist today of
which over 500,000 are foreign owned.

3. Many new and useful ideas (and the sources) which could meet
specified Navy Requirements, are selected, examined, and evaluated by
IPD through an orderly process.

IPD's effort begins with a tabulation of Navy Requirements posted in
NARDIC for the design of next generation Sonobuoys. We augment this
analysis by obtaining data through the personal contact with key members
of the Acoustics Development Division staff at NADC, who have all been
most supportive in citing current Sonobuoy problem areas that require
early improvement, See FIGURE 1 (1).

Our second step comprises an on-line computer search and evaluation of
recently patented inventions (down to the components level) which support
the tabulated Navy Requirements - inventions offering the greatest
potential for improved performance and reduced cost of future Sonobuoys.
See FIGURE 1 (2). Finally, we submit our Recommendations and a list of
NEW potential R & D sources for Sonobuoy design improvements to NADC.

As IPD searches are limiuted to U.S. patented inventions that offer
greatest cost-benefits to improved future Sonobuoy design performance,
the inventions have been:

e issued since 1 July 1983 (Patent No. 4,400,000 or greater)

e assigned to private sector organizations and individuals.

-6 -
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II - METHODOLOGY

In searching for recent patented inventions, IPD uses the on-line
"CLAIMS/U.S. Patents" database service, owned by IFI/Plenum Corporation;
and Dialog Information Services, Inc. These databases provide access to
1.7 million records of U.S. patents issued from 1950 to the present, add
some 1,400 new patent records weekly, and are readily accessed on-line
when the following search criteria is used:

Keywords in the title or abstract

PTO classifications (over 400 Classes and 100,000 Sub-classes)
Patent issue date

Inventor and Assignee name(s).

IPD utilizes the Systems Approach - see FIGURE 1, and periodiaclly
updates the following logical steps:

(1) Identify Navy Requirements and critical areas needing early
improvement.

(2) Select relevant U.S. patented inventions.

(3) Match the corresponding elements down to the componemts level.
(4) Identify candidates.

(5) Select the "Most likely"™ candidates.

(6) Rank the candidates (None, Marginal, Moderate, Most), in terms of
the tabulated Requirements.

(7) Submit Recommendations to NADC, including (5) suggestions for
remedial research.

An important element in IPD's effort is the development of new and
more powerful methodologies to improve the effectiveness of our analysis
and evaluation process,

IPD's approach is an iterative process (series of successive approxi-
mations), which lead to our RECOMMENDATIONS and 1ist of "NEW" private
sector R&D sources with a demonstrated capability in patented inventions
for potential improvements in Sonobuoy design. Each re-cycle, update, or
"cut™ in our searches allows an improved definition of the interrelation-
ship sensitivities between Navy Requirements and potential capabilities.

Copies of the "Most applicable™ privately-owned patents are obtained
from PTO, examined, and posted in SECTION VI hereof.

- 8 -




III - WORK PERFORMED

(01 April 1989 - 30 June 1989)

During this Quarterly Report period, IPD's effort included a complete
updating of the U.S. patents selected for analysis. Thirty-one (31) U.S.
patented inventions were selected as "Most applicable" to future
Sonobuoys.

Channels-of-contact with each cited Attorney-of-record is continuing.
See SECTION VIII.

The forty-six (46) key USPTO Classes and relevance to the design of
future Sonobuoy designs listed in SECTION VI hereof are used to guide the
further development of computer-assisted techniques for correlating U.S.
Patent Office classes (and sub-classes) with the applicable National
Supply Classifications (NSN) utilized by the U.S. Department of Defense.




IV - CONCLUSIONS

01 April 1989 - 30 June 1989

The thirty-one (31) "MOST

Patent No.
4,400,805
4,407,907
4,419,657
4,421,384
4,423,494
4,423,660
4,426,712
4,449,210
4,464,130
4,474,685
4,482,937
4,490,714
4,495,546
4,513,353
4,531,095
4,536,955
4,542,076
4,542,653
4,554,510
4,590,590
4,591,802
4,600,915
4,634,997
’4,6451552
4,651,132
4,654,832
4,661,938
4,673,363
4,689,773
4,699,593
’47750,1“7

The cover page for each of the above patents is presented in FIGURE 4

Rockwell Int'l
Toshiba Corp.
Federal Screw Wk
Sperry (Unisys)
Sperry (Unisys)
Raytheon Company
Mass. Inst. Tech
Hughes Alircraft
Raytheon Company
Occidental Chem.
Control Data Cor
US Philips Corp.
Matsushita Elect
AMP, Incorporate
Japan Victor Co.
Int'l Computers
Siemens AG

Adv. Tech. Labs.
Litton Industr.
Magnavox Company
NEC Corporation
Pioneer Electron
AT&T Corporation
Hughes Aircraft
Burr-Brown Corp.
Magnavox Company
Westinghouse
Sippican, Inc,
Magnovox Company
AMP, Incorporat
Stanford Univers

of this Report.

Most of the Attorneys-of-record IPD contacted go out-of-their-way to help
locate invention status and availability information that we needed to

applicable™ U.S. patents are:

Transducer
Processor
Processor
Transducer
Transducer
Deployment
Processor
Transducer
Deployment
Structure
Structure
Processor
Structure
Structure
Processor
Structure
Structure
Transducer
Processor
Deployment
Processor
Processor
Receiver
Structure
Processor
Deployment
Transducer
Structure
Structure
Structure
Transducer

complete SECTION VIII hereof.
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Patent No.
4,407,903
4,814,471
4,429,010
4,433,315
4,441,200
4,447,907
4,454,763
4,459,679
4,459,680
4,460,224
4,461,025
4,466,244
4,468,758
4,482,896
4,484,158
4,487,821
4,491,972
4,524,328
4,564,843
4,574,248
4,606,039
4,626,976
4,628,426
4,658,331
4,668,032
4,700,173
4,703,411
4,733,597
4,733,720
4,747,084
4,761,681
31 Listed

Patent No.
4,401,234
4,403,314
4,412,348
4,422,106
4,432,028
4,434,445
4,445,199
4,501,018
4,554,542
4,571,510
4,670,885
4,742,382
12 Listed

Siemens AG
Sanders Assoc,
TDK Electronics

General Electric

Motorola, Inc.
Motorola, Inc.

Washington Res.F

Fujitsu, Ltd
Fujitsu, Ltd.
Burroughs Corp.

Audiological Eng

Jiun-tsong, Wu

Hitachi, Ltd.

Motorola, Inc.
General Electric

Innovex OY

Motorola, Inc

Toshiba Corp.

Cooper,

Charles

Rockwell Int'l

SNECMA,

France

Hitachi, Ltd.

General Electric
Tektronix, Inc.

Harris Corp.

Teac Corporation

Brown-=Boveri
Sparton Corp.
Siemens AG

Francias, ETAT
Texas Instrments

Universal Resch

Thompson CSF

RCA Corporation

Toshiba Corp.

Honeywell-Bull
US Philips Corp.

Fujitsu, Ltcd.

Motorola, Ir ..
Motorola, In-.

Fujitsu, Ltc

Signatron, l..c.

Brown-Boveri

MODERATE
Group
Power Source
Transducer
Processor
Processor
Processor
Transmitter
Transducer
Processor
Processor
Structure
Processor
Power Source
Processor
Processor
Processor
Power Source
Transmitter
Processor
Antenna
Transmitter
Processor
Power Source
Power Source
Structure
Structure
Processor
Power Source
Deployment
Power Source
Power Source
Structure

MARGINAL
Group
Structure
Transducer
Transmitter
Processor
Processor
Processor
Processor
Receiver
Processor
Processor
Receiver
Power Source
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V - FRAME OF REFERENCE

Sonobuoy Architecture

A. Statement of Functions

The overall function of a Sonobuoy is to sense and translate acoustic
and/or other undersea data, and to transfer such data via a suitable
communication link to a receiver located above the air/sea interface.
The undersea sensing mode can be active or passive.

Sonobuoys are also used to detect, classify, determine direction of
movement, and report on surface vessel activity. Sonobuoys can be used
to intercept and record time and signature data from aerospace radiating
sources during overflights of the operating area. Such data could be
stored and later made avallable on command via the Sonobuoy uplink.

Moreover, Sonobuoys can be used to provide communication channels
between submmerged vehicles and platforms located above the air/sea
interface. And o0il prospectors have used hard-wired "Sonobuoys" dipped
in well holes for years.

The primary non-acoustic sensors include: Magnetic Anamoly; Infrared
detection; ELINT; Sea Thermal Gradients (Bathythermograph); and Elec-
tronic Countermeasures data for the Advanced Sonobuoy Communications Link
(AN/ALQ-168 and AN/ARR-T8).

Although most of the Navy's Sonobuoys currently utilize thirty-one
(31) VHF channels, they are being replaced by ninety-nine (99) channel
units; for instance, the AN/UYS-1 can process both analog and digital
Sonobuoy signals.,

The Sonobuoy Uplink is perhaps the most vulnerable element (to
countermeasures) of the Sonobuoy system,

To enable an analysi> -~ the applicability of patented inventions,
the interrelationship -7 nnobuoy functions has been compartmentalized
into a hierarchy of fu: '~ -onal subsets as shown in FIGURE 2. Each
functional subset is znaly:2d independently, and patented invention
candidates are selected =. . 2valuated according to their applicability
to each subset.

FIGURE 3 lists Sonobuoy module group functions and their Input/Output
interrelationships.

IPD's approach systematically breaks the problem down into managable
segments, which are then ammenable to analysis and evaluation,

- 12 -
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B. The following lists USPTO Classes as they relate to the Sonobuoy
functional subsets presented in FIGURE 2:

PTO Class Most likely use

018 - Plastics 2g
029 - Metal Working 2g
033 = Geometrical Instruments 2f
065 - Glass Manufacturing 4a
072 - Metal Deforming 2g
073 - Measuring & Testing 3f
074 - Machine Elements & Mechanisms 4b
075 - Metallurgy 4

140 - Wireworking 4a
148 - Metal Treatment 4b
174 - Electricity, Conductors & Insulators 2e
181 - Acoustics 4a
204 - Chemistry, Electrical & Wave Energy 4a
234 - Selective Cutting 4b
235 - Registers 3d
242 - Winding and Reeling 3a
264 - Article Shaping (Non-metallic) 4

274 - Sound Recording and Reproducing 3a
307 - Electrical Transmission & Interconnect 3e
320 - Battery & Condenser Charging/Discharging 3e
321 - Electricity, Conversion Systems 3e
324 - Electricity, Measuring & Testing 3f
325 - Modulated Carrier Communication Systems 2¢c
328 - Miscellaneous Electronic Circuitry 3

329 - Demodulators & Detectors 3a
330 - Amplifiers ba
331 - Oscillators 4a
332 - Modulators 3¢
335 - Magnetically Operated Switches 4a
336 - Inductors 4a
338 - Resistors 4a
339 - Connectors 4a
340 - Electrical Communications 2

343 - Radio Communications 2

346 -~ Recorders 3d
350 - Optics, Systems & Elements Ba
357 - Active Solid State Devices. ha
360 - Dynamic Magnetic Information Storage & Retrieval 3d
361 - Electricity, Electrical Systems & Devices 3e
364 - Computers & Data Processing 3d
367 - Acoustic Wave Systems & Devices 2d
371 - Error Detection/Correction 3d
375 = Pulse/Digital Communications 3d
428 - Recording Medium 3d
429 - Chemistry, Elec. Current Producing Apparatus 4

455 - Telecommunications & Electronic Countermeasures 3f

- 15 -




VI - CANDIDATE PATENTED INVENTIONS
(Applicable to Sonobuoys)

1. OVERALL (Sonobuoy) SYSTEM Level:

- 16 =

4,689,773 4,673,363
2. MODULE Level:

a) RF Receiver:
4,501,018

b) Antenna:
4,564,843

¢) RF Transmitter:
4,574,248 4,574,248

d) Transducer:
4,400,805 4,403,314 4,414,471
4,421,384 4,423,494 4,449,210
4,454,763 4,542,653 4,661,938
4,750,147

e) Processor:
4,407,907 4,419,657 4,422,106
4,426,712 4,429,010 4,432,028
u,434,845 4,441,200 4,445,199
4,459,679 4,459,680 4,461,025
4,482,896 4,524,328 4,531,095
4,554,542 4,651,132 4,700,173

f) Power Source:
4,407,903 4,466,244 4,487,821
4,626,976 4,628,426 4,733,720
4,747,084




g) Deployment:

h)

3. CIRCUIT Level:

a) RF Receiver:

b)

c)

d)

e)

f)

g)

5. COMPONENTS and MATERIALS Level:

4,423,660
4,733,597

Structure:

4,634,997

Antenna:

RF Transmitter:

4,447,907

Tramsducer:

Processor:

4,433,315
4,490,714
4,591,802

Power Source:

4,703,411

Structure:

4,401,234
4,495,546
4,645,552
4,699,593

4,464,130

4,670,885

4,491,972

4,468,758
4,554,510
4,600,915

4,590,590

4,484,158
4,571,510
4,606,039




a) Electrical Functions:

e Amplify:

e Attenuate (Shielding/RFI):

e Couple:

e Compare (Logic):

e Convert: (A/D = D/A)

e Filter (RF):

e Invert:

¢ Memory:

e Regulate (DC):
4,742,382

e Sense:

e Shape:

e Stabilize:

e Switch (Signal):

e Transform (Signal):

b) Physical/Mechanical Structure:
4,474,685 4,542,074
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VII - ASSIGNEES

The following organizations and individuals (assignees) own the
patents selected for in-depth analysis:

AMP, Inc.

AT&T Corp.

Adv. Tech. Labs.
Audiological Eng
Bender, Roland A.
Brown-Boveri
Burr~Brown Corp.
Burroughs Corp.
Control Data
Cooper, Charles
Federal Screw Wk
Francais, ETAT
Fujitsu, Ltd.
General Electric
Harris Corp.
Hitachi, Ltd.
Honeywell-Bull
Hughes Aircraft
Innovex 0OY

Int'l Computer
Japan Victor Co.
Jiun-tsong, Wu
Mass. Inst. Tech.
Magnovox Company
Matsushita Elect
Motorola, Inc.
NEC Corporation

- 19 -

Occidental Chem.
Pioneer Electron
RCA Corporation
Raytheon Company
Rockwell Int'l.
SNECMA, France
Sanders Assoc.
Siemens AG
Signatron, Inc.
Sippican, Inc.
Sparton Corp.
Sperry Corp.
Stanford, Leland
TDK Electronics
Teac Corporation
Tektronix, Inc.
Texas Instrments
Thompson CSF
Tokyo Shibura
Toshiba Corp.

U. S. Philips Corp.

Universal Resch.
Washington Res,F

Westinghouse Electric

51 Listed




VIII - BENEFITS OF THE MOST LIKELY CANDIDATES

Patent No. Owner: Expires:
4,400,805 Rockwell, Int'l 23 Aug 00
Nadler

A. Description of Invention: Narrow bandwidth acoustic transducer.

B. Main Advantages: Can achieve resonance at a predetermined acoustic
wave frequency.

C. Main Application(s) in Sonobuoys: For communications between
submarines and above surface platforams.

D. Further Development Needed: The technology was developed of primary
applications other than Sonobuoy designs., Owner has pursued
alternative approaches related to Sonobuoy designs.

E. Availability: Unknown.

F. Contact: George A. Montayne, Esquire
Senior Patent Counsel, Electronics Operations
Rockwell International Corporation
3370 Miraloma Avenue

Anaheim, CA 92803 (714) 632-1663
030
Patent No. Owner: Expires:
4,407,907 Toshiba Corporation 01 Oect 00

Takamura, et al
A. Description of Invention: Air electrode fuel cell.

B. Main Advantages: Cell is capable of preventing fuel leakage under
heavy duty discharge conditions.

C. Main Application(s) in Sonobuoys: Long shelf life with a high
discharge current capability.

D. Further Development Needed: Advanced Development to support
commercial production.

E. Availability: Owner is prepared to grant a non-exclusive license
under mutually acceptable terms and conditions. However, owner is
not in position to provide supporting technical know-how.

F. Contact: S. Yamashita
Senior Manager
Licensing and Joint Venture Agreements
1~-1, Shibaura 1-Chome
Minato-Ku, Tokyo, 105 Japan (03) 457~
958
- 20 -
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Patent No. Owner: ' Expires:
4,419,657 Federal Screw Works 06 Dec 00
Gagnon

A. Description of Invention: Audio signal digitization coder/decoder.

B. Main Advantages: The circuitry provides improved signal-to-noise
over the audio spectrum with wide dynamic range.

C. Main Application(s) in Sonobuoys: Digitization of hydrophone
baseband signals.,

D. Further Development Needed: Unknown (at present)
E. Availability: Awaiting Owner's reply.
F. Contact: Don K. Harness, Esquire

Harness, Dickey & Pierce
1500 North Woodward

Birmingham, MI 48011 (313) 642-7000
Patent No. Owner: Expires:
4,421,384 Sperry (Unisys) 20 Dec 00

McMahon
A, Description of Invention: Fiber optic acoustic transducer.

B. Main Advantages: Allows coupling of sensor data to the Sonobuoy
transmitter via fiber optic cable thus negating the need for
deeply submerged electronics.

C. Main Application(s) in Sonobuoys: For high sensitivity detection
in underwater target locating systems.

D. Further Development Needed: Unknown (at present)

E. Availability: Awaiting Owner's reply.

F. Contact: Seymour Levine, Esquire

Patents & Licensing

Usisys Corporation

Lakeville Road & Marcus Avenue

Great Neck NY 11020 (516) 574-3061
034

- 21 -




Patent No. Owner: Expires:
4,423,494 Sperry (Unisys) 27 Dec 00

Groves, et al

A. Description of Invention: Beam steerable sonar array.
B. Main Advantages: Azmuth steerage by electrical means.
C. Main Application(s) in Sonobuoys: Acoustic beam forming.
D. Further Development Needed: Unknown (at present)
E. Availability: Awaiting Owner's reply.
F. Contact: Seymour Levine, Esquire
Patents & Licensing
Unisys Corporation
Lakeville Road & Marcus Avenue
Great Neck NY 11020 (516) 57u4~3061
034
Patent No. Owner: Expires:
4,423,660 Raytheon Company 03 Jan 01
Ouellette
A. Description of Invention: Retainer Latching Mechanism.
B. Main Advantages: Assures deployment of the parachute after the
Sonobuoy has been ejected from launching tube,
C. Main Application(s) in Sonobuoys: Deployment
D. Further Development Needed: Unknown (at present)
E. Availability: Awaiting Owner's reply.
F. Contact: Richard M. Sharkansy, Esquire
Patent Counsel,
Raytheon Company
100 Hayden Avenue
Lexington, MA 02173 (617) 860-4827
095
- 22 -
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Patent No. Owner: Expires:
4,426,712 Mass. Inst. Tech. 17 Jan 01
Gorski-Popiel

A. Description of Invention: A digital correlation receiver for GPS.

B, Main Advantages: Simplicity, due to reduced synchronization and
clocking requirements. Provides 8-channel parallel capacity with
improved margin against fades.

C. Main Application(s) in Sonobuoys: Circuitry is ammenable to
integrated circuit design.

D. Further Development Needed: MIT could build one for about $10K.

E. Availability: Owner would license under mutually acceptable terms
and conditions.

F. Contact: George Gorski-Popiel
Massachusetts Institute of Technology
244 Woods Street

Lexington, MA 02173 (617) 981-4188
172
Patent No. Owner: Expires:
4,449,210 Hughes Aircraft 15 May 01
Myer

A. Description of Invention: A fiber optic hydrophone transducer for
detecting the magnitude and direction of applied acoustic signals.

B. Maih Advantages: Low power consumption and improved reliability.

C. Main Application(s) in Sonobuoys: Deeply submerged acoustic
wave detection,

D. Further Development Needed: Considerable engineering work is needed
to implement the technique for Sonobouys, including the development
of a stable fixture.

E. Availability: Unknown (at present)

F. Contact: Ms, V. D. Duraiswamy

Senior Patent Attorney

Hughes Aircraft Company

7200 Hughes Terrace

PO Box U45066

Los Angeles, CA 90045 (213) 568-6076
052

-23 -




Patent No. Owner: Expires:
4,464,130 Raytheon Company 07 Aug 01
Ouellette al

A, Description of Invention: Sonobuoy depth selector.
B. Main Advantages: Cable payout to predetermined cable lengths.
C. Main Application(s) in Sonobuoys: Transducer depth selection and
control.
D. Further Development Needed: Unknown (at present)
E. Availability: Awaiting Owner's reply.
F. Contact: Richard M. Sharkansy, Esquire
Patent Counsel

Raytheon Company
100 Hayden Avenue

Lexington, MA 02173 (617) 860-4827
095
Patent No. Owner: Expires:
4,474,685 Occidental Chemical 02 Oct 01
Annis

A. Description of Invention: Electroconductive molding compositions
for EMI shielding.

B. Main Advantages: Constant attenuation of 20db over the range of
0.5 to 1000 Mhz, and easily molded.

C. Main Application(s) in Sonobuoys: Component shielding.
D. Further Development Needed: Unknown (at present)
E. Availability: Awaiting Owner's reply.
F. Contact: James F. Tao, Esquire
Patent Counsel
Occidental Chemical Corporation

PO Box 189
Niagara Falls, NY 14302 (716) 773-8432

- 24 -




Patent No. Owner: Expires:
4,482,937 Control Data Corp. 13 Nov 01
Berg

A. Description of Invention: Board-to-Board Interconnect Structure.
B. Main Advantages: Cost saving in circuit board stacking and indexing.
C. Main Application(s) in Sonobuoys: Electronic circuit packaging.

D. Further Development Needed: Production tooling was built and the
invention reached early producticr Then, the program was cancelled.
It would be necessary to get the ling together once again.

E. Availability: Owner may be willirs to license the invention to a
manufacturer.

F. Contact: Richard E. Billion, Esquire
Patent Counsel
Computer Systems and Services Division
Control Data Corporation
8100 34th Street

Minneapolis, MN 55440-4700 (612) 853-3267
370
Patent No. Owner: Expires:
4,490,714 U.S. Philips Cory. 25 Dec 01

De Plassche, et al
A. Description of Invention: D/A converter for bipolar signals.
B. Main Advantages: Improved Signal/Noise of bipolar audio signal
transmission.

C. Main Application(s) in Sonobuoys: In airborne receiver of PCM
audio signals.

D. Further Development Needed: Unknown (at present)

E. Availability: Awaiting Owner's reply.

F. Contact: Thomas A. Briody, Esquire

Patent Counsel

U.S. Philips Corporation

580 White Plains Road

White Plains, NY 10591 (914) 332-0222
007
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Patent No. Owner: Expires:
4,495,546 Matsushita Elec. 22 Jan 02
Tseneshi, et al

A. Description of Invention: Method of mounting hybrid Integrated
circuits on flexible mother boards,

B. Main Advantages: Provides a hybrid integrated circuit component
best suited for compact and light weight electronic equipment.

C. Main Application(s) in Sonobuoys: High density circuitry.

D. Further Development Needed: Technology is used in commercial VTRs.
Custom design needed for Sonobuoy applications,

E. Availability: Technology probably available through Licensing.
F. Contact: Vincent M. Creedon, Esquire

Wenderoth, Lind & Ponack
805 15th Street, MW - Suite 700

Washington, DC 20005 (202) 371-8850
Patent No. Owner: Expires:
4,513,353 AMP, Incorporated 23 Apr 02

Bakermans, et al

A. Description of Invention: A device for connecting leadle:
packages.

B. Main Advantages: Allows for fast, accurate alignment of contact
surfaces during manufacture.

C. Main Application(s) in Sonobuoys: Fabrication of circuitry.
D. Further Development Needed: Unknown (at present)
E. Availability: Unknown (at present)
F. Contact: James M., Trygg, Esquire
Mail Stop 140-62
AMP, Incorporated
2109 Fulling Mill Road

Harrisburg, PA 17105 (717) 986-5472
055
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Patent No. Owner: Expires:
4,531,095 Japan Victor Co. 23 Jul 02
Ishigaki, et al

A. Description of Invention: White noise immune noise reduction
circuitry.

B. Main Advantages: When high-impulse noise reduction is required.

C. Main Application(s) in Sonobuoys: 1In hydrophone preamplifier
stages.

D. Further Development Needed: Unknown (at present)
E. Availability: Unknown (at present)
F. Contact: Robert Lee Price, Esquire

Lowe, Price, Le Blanc, Becker & Shur
427 North Lee Street

Alexandria, VA 22320 (703) 684-1111
956
Patent No. Owner: Expires:
4,536,955 Int'l Computers 27 Aug 02

Gudgeon
A. Description of Invention: Integrated circuit mounting.

B. Main Advantages: Facilitates soldering and removali of Integrated
Circuits from circuit boards. Also solves the thermal mismatch
problem when mounting leedless ceramic packages to conventional
circuit board materials.

C. Main Application(s) in Sonobuoys: Mounting of IC packages on a
printed circuit board.,

D. Further Development Needed: Development would be routine to any
major connector manufacturer.

E. Availability: Owner is willing to license under reasonable terms
and conditions.

F. Contact: D. C. Guyatt, Esquire cc: William M, Lee, Esq.
STC Patents Lee & Smith, Chicago.
West Road
Harlow, Essex, CM20 2SH
England 0279 445991
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Patent No.

A. Description of Invention: Shrinkable molded plastic component
shielding.
B. Main Advantages: Cost saving.
C. Main Application(s) in Sonobuoys: Shielding of cable fittings.
D. Further Development Needed: Unknown (at present)
E. Availability: Siemens is prepared to grant a License under reasonable
terms and conditions.
F. Contact: Jeffrey P. Morris, Esquire
IP Counsel
Intellectual Property Department
Siemens Corporation
186 Wood Avenue South
Iselin, NJ 08830 (201) 321-3930
011
Patent No. Owner: Expires:
4,542,653 Advanced Tech. Labs. 24 Sep 02
Liu
A. Description of Invention: Beamforming Transmit/Receive Acoustic
Transducer.
B. Main Advantages: Allows changing the effective element spacing
between transmit and receive modes.
C. Main Application(s) in Sonobuoys: Active sonar transducer arrays.
D. Further Development Needed: Unknown (at present)
E. Availability: Awaiting Owner's reply.
F. Contact: Ms. Marcy Lynn Hikida

4,542,076

Owner: Expires:
Siemens, AG 17 Sep 02

Bedmzrz, et al

Associate General Counsel

Westmark International

22100 Bothell Highway, S.E.

PO Box 3003

Bothel, WA 98041-3003 (609) 921-4330
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Patent No. Owner: Expires:
4,554,510 Lelend Stanford 19 Nov 02
Shaw, et al (Litton owns Rights)

A. Description of Invention: Bidirectional fiber optic amplifier.

B. Main Advantages: Wide bandwidth data transmission through fiber
optics in both directions.

C. Main Application(s) in Sonobuoys: Two-way transmission of data
between deeply-submerged transducer and surface electronics package.

D. Further Development Needed: Unknown (at present)
E. Availability: Awaiting Owner's reply.
F. Contact: Edmund W. Rusche, Jr., Esquire

Patent & Licensing Department - MS-30

Litton Industries, Incorporated
5000 Canoga Avenue

Woodland Hills, CA 91367 (818) 716-3138
291
Patent No. Owner: Expires:
4,590,590 Magnavox 20 May 03
Barker, et al (U.S. Philips Corp.)

A. Description of Invention: Sonobuoy float canister.

B. Main Advantages: Cable is payed-out for multiple depth transducer
deployment.

C. Main Application(s) in Sonobuoys: Control of transducer depth.
D. Further Development Needed: Unknown (at present)
E. Availability: Awaiting Owner's reply.
F. Contact: Thomas A. Briody, Esquire
Patent Counsel
U.S. Philips Corporation
580 White Plains Road

Tarrytown, NY 10591 (914) 332-0222
007
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Patent No. Owner: Expires:
4,591,802 NEC Corporation 27 May 03

A. Description of Invention: A multistage FET feedback audio
amplifier.

B. Main Advantages: Fewer czmponents, and improved low frequency
amplifier response.

C. Main Application(s) in Sonobuoys: Component reduction.
D. Further Development Needed: Unknown (at Present)
E. Availability: Unknown (at Present)

F. Contact: Charles A. Laff, Esquire
Laff, Whitesel, Conte & Saret

Suite 2000
401 North Michigan Avenue
Chicago, IL 60611 (312) 649-0200
080
Patent No. Owner: Expires:
4,600,915 Pioneer Electronic 15 Jul 03
Yoshida Corporation

A. Description of Invention: Digital-to-Analog audio converter.

B. Main Advantages: Less costly means for D/A conversion of audio
PCM signals.

C. Main Application(s) in Sonobuoys: In airborne receiver of Sonobuoy
PCM radiated signals.

D. Further Development Needed: Pioneer has not developed the invention
of its patent, except to the extent of filing a patent application,
and not certain at this juncture. is the extent of further development
necessary to bring the invention to practical application.

E. Availability: Pioneer would be interested in licensing its patent to
to Navy suppliers.

F. Contact: Darryl Mexic, Esquire
Patent Counsel
Sughrue, Mion, Zinn, Macpeak & Seas
2100 Pennsylvania Avenue, NW
Washington, DC 20037-3202 (202) 663-7909

- 30 =~
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Patent No. Owner: Expires:
4,634,997 AT&T Corporation 06 Jan 04
Tompsett, et al

A. Description of Invention: Digital automatic gain control circuit.

B. Main Advantages: Receiver output can be held essentially constant
during wide variations of received signal amplitude.

C. Main Application(s) in Sonobuoys: Command-control receiver
section.

D. Further Development Needed: Unknown (at present)
E. Availability: Awiating Owner's reply.

F. Contact: David I, Caplan, Esquire
Patent Attorney
Room 3B=521
AT&T Bell Laboratories
600 Mountain Avenue

Murray Hill, NJ 07974 (201) 582-4937
006
Patent No. Owner: Expires:
4,645,552 Hughes Aircraft 24 Feb 00

Brown, et al

A. Description of Invention: Dimensionally stable ceramic interconnect
boards.

B. Main Advantages: Component assembly and passivation at low cost.

C. Main Application(s) in Sonobuoys: Multilayer Component assembly
production,

D. Further Development Needed: None., Now ready for production.
(Was used successfully by Hughes in the "AMRAAM™ Missile system.)

E. Availability: Hughes could produce boards to meet Navy Sonobuoy
Requirements.

F. Contact: Stanley M. Stuhlbarg,

Manager, Advanced Programs

Hughes Aircraft Coampany

500 Superior Avenue - Bldg 700

Newport Beach, CA 92663 (T14) 759-2854
052
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Patent No. Owner: Expires:
4,651,132 Burr-Brown Corp. 28 Jan 03
Lillis, et al
A. Description of Invention: Analog-to-Digital PCM Converter.
B. Main Advantages: High-speed, Low-noise, Low~distortion A/D
coding/decoding of audio signals.

C. Main Application(s) in Sonobuoys: Improved transmission of audio
signals.

D. Further Development Needed: None. Already incorporated into a
standard Burr-Brown audio product.

E. Availability: Owner would entertain an offer to license.

F. Contact: Harry M. Weiss, Esquire

Attorney-at-Law
4204 North Brown Avenue
Scottsdale, AZ 85251 (602) 994-8888
Patent No. Owner: Expires:
4,654,832 Magnavox 31 Mar 04
Barker (U.S. Philips Corp.)

A. Description of Invention: Sonobuoy retaining and release device.

B. Main Advantages: Improved Sonobuoy deployment at air/sea interface.
C. Main Application(s) in Sonobuoys: Parachute ejection after launch.
D. Further Development Needed: Unknown (at present)

E. Availability: Awaiting Owner's reply.

F. Contact: Thomas A. Briody, Esquire
Patent Counsel
U.S. Philips Corporation
580 White Plains Road
Tarrytown, NY 10591 (914) 332-0222

007
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Patent No. Owner: Expires:
4,661,938 Westinghouse 28 Apr 04
Jones (Oceanic Division)

A. Description of Invention: Passive Sonar Beamforming Transducer.

B. Main Advantages: Provides rapid switching for azimuth detection
of multiple targets.

C. Main Application(s) in Sonobuoys: Directional sensing of acoustic
sources

D. Further Development Needed: The sonar apparatus has been simulated on
a computer but has never been built. The apparatus might be more
expensive than a typical Sonobuoy.

E. Availability: Owner may license the invention to Navy suppliers.
F. Contact: Dean Schron, Esquire

Senior Counsel
Westinghouse Electric Corp.

Pittsburgh, PA 15235 (412) 256-5237
003
Patent No. Owner: Expires:
4,673,363 Sippican, Inc. 16 Jun 04

Hudson, et al
A. Description of Invention: Blow mold Sonobuoy module housing.
B. Main Advantages: A thermoplastic shell is quickly and economically
formed around Sonobuoy modules,
C. Main Application(s) in Sonobuoys: Passivation of Sonobuoy modules.
D, Further Development Needed: Unknown (at present)
E. Availability: Awaiting Owner's reply.
F. Contact: Alan T. Hudson
Sippican Incorporated

Seven Barnabas Road
Marion, MA 02738-1499 (617) T48-1160
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Patent No. Owner: Expires:
4,689,773 Magnavox 25 Aug 04
Congdon, et al (U. S. Philips Corp.)
A, Description of Invention: Slidably mounted Sonobuoy components.

B. Main Advantages: Provides a predetermined spacing between Sonobuoy
functional sections. ’

C. Main Application(s) in Sonobuoys: Pre-deployment space-saving.

D. Further Development Needed: Unknown (at present)
E. Availability: Awaiting Owner's reply.

F. Contact: Thomas A, Briody, Esquire
Patent Counsel
U. S. Philips Corporation
580 White Plains Road

Tarrytown, NY 10591 (914) 332-0222
007
Patent No. Owner: Expires:
4,699,593 Amp, Incorporated 13 Oct 04

Grabbe, et al

A. Description of Invention: Connector for a substrate such as an
Integrated Circuit.

B. Main Advantages: An improved connector with a plurality of contact
modules with high numbers of contact positions,

C. Main Application(s) in Sonobuoys: Production of complex circuits
involving Integrated Circuits.

D. Further Development Needed: Unknown (at present)
E. Availability: Awaiting Owner's reply.

F. Contact: James M., Trygg, Esquire

Mail Stop 180-62

AMP, Incorporated

2109 Fulling Mill Road

Harrisburg, PA 17105 (717) 986-5472
055




Patent No. Owner: Expires:

A.

D.

E.
F.

4,750,147 Stanford University 07 Jun 05

Kailath, et al

Description of Invention: Sensor data processing of paired arrays,
known as "ESPRIT"

Main Advantages: Sensor array and individual sensor characteristics
need not be known. Computer simulations have demonstrated superior
performance to other computationally practible alogrithms,

Main Application(s) in Sonobuoys: High-resolution direction finding/
target tracking

Further Development Needed: Controlled experiments should be conducted
to ascertain the performance of the ESPRIT algorithms under various
approximations.

Availability: Owner will affect appropriate technology transfer.

Contact: Richard H. Roy, Research Associate
Information Systems Laboratory
Electrical Engineering Department
Stanford University
Stanford, CA 94305 (415) 725-5698
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IX - PATENT OWNER SURVEY

Experience has shown that the most responsive point-of-contact for
obtaining information about the current status of a U.S. patented in-
vention is the Attorney-of-Record cited on the front page of each patent.

Accordingly, IPD contacts the Attorneys by written request. We strive
to improve our method of gathering timely information needed to ccmplete
our Quarterly Reports to NADC. A sample IPD's request follows:

Re: U.S. Patent No. to et al.
(Cover page attached)

Dear Mr.

Since January 1983, IPD has been under contract with the U.S. Naval
Air Development Center (NADC) to identify recent U.S. patented inventions
in the private sector which may offer improvements in the design of
future Sonobuoys. IPD also recommends to the Navy R&D sources who could
further develop these inventions to meet Navy Requirements.

NADC, an arm of the U.,S. Naval Air Systems Command, sponsors and
manages numerous R&D programs aimed at improving existing Surviellance
Systems technologies, and continually looks to the private sector for
advanced ideas.

IPD has selected the invention covered by the referenced U.S. patent
as a candidate for further evaluation; therefore, we would appreciate
if you would advise us as to:

1. The current stage of development of the invention,

2. The extent of further development needed to bring
the invention to the point of practical application.

3. Your suggested path for implementing the invention in
response to U.S. Navy Requirements.

Your brief reply will be gratefully appreciated, and please do not
hesitate to call me if you have any questions,

Sincerely,

Richard Jenkins
RJ :aa Chairman
Enel: (1)
fc"'310
-36-~
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FIGURE 4 -~ MOST LIKELY CANDIDATES

Cover pages of the "Most applicable®™ patents selected from
01 April 1989 to 30 June 1989 follow.

NPCP14.RPT
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Unitéd States Patent (s (1] 4,400,805
Nadler n - (45) Aug. 23, 1983
{S4] ACOUSTICALLY FILTERED TRANSDUCER '3292,142 12/1966 Carson .
. 3466924 9/1969 Roshon et al .
[75) laventor: Harry Nadler, Thousand Oaks, Calif, | 3753218 8/1973 Hilletal. .
[73) Assignee: Rockwell International Corporation, ;‘::;:Ps: :z:gg E‘:"‘“ :
. e cetal .
E! Segundo, Calif. 4,008,707 271977 Deslow cevvcrrvcersecseresan 3107322
(21] Appl. No.: 257,840 Primary Examiner—Richard A. Farley
221 Filed: Apr. 27, 1983 Attorney, Agent, or Firm—H. Fredrick Hamann; Craig
is:i f l ec: 3 . HO4R 1/28; HO4R 17710 O. Malin; John J. Deinken
nt ClI ..cnvienciaiacennee H .
(s3] us.Q. 367/140; 1817140, (5T] ABSTRACT
367/149; 167/162; 361/176; 73/648 Disclosed is an acoustic transducer which includes a
{58] Field of Search ................. 367/13, 140, 149, 162, pressure tight vesse) with a window in the vessel which
3677163, 167, 172, 174, 176, 189; 310/322; 1$ transparent to acoustic wave energy. A gas is dis-
181/113, 160, 182, 122, 139, 140; 73/579, 648,  posed within the vessel, while an electromechanical
649 transducer is locsted within the vessel at an antinode for
: 2 resonant wave of the gas. A port communicates with
(36} References Cited the interior of the vessel, with a pressure control cou-
U.S. PATENT DOCUMENTS pled 1o the port and to a source of the gas for control-
2978672 471961 BAMEY wovrvriccsrenrs 3677172 x  ling the pressure of the fluid within the vessel.
2219970 11/1965 Sims ...ccevvciicsnercsccinsonsenns 2677176 X

3,262,093 771966 Jungeretal.’.

AL AL ARARRRABRRDREURRY

E

FILYER

.

6 Claims, 3 Drawing Figures
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4,407,907

United States Patent (91 (1)
Takamura et al. ' (4s] Oct. 4, 1983
3,329,530 7/1967 Kometand et al. 429/42
[4) AIR ELECTRODE 3,410,727 1171968 Jasimaki 429/43
(5] Inventors: Tsutomu Taksmers, Yokohama; 3444004 5/1969 Smith 429/42
Yuichi Sato, Atsugi; Toshiaki 3,591421 771971 Schultzs et al 429/42
Nakamurs, Yono; Nobuksza Suzuki, 4341,848 771902 Livetal 429/42
~ Tokyo.allof Japen FOREIGN PATENT DOCUMENTS
(3] Assignce: Tokyo Shibeara D“"'mp“ Kabushiki 2004312 /1979 Framce 2w
. Primary Examiner—Donald L. Waltoa
1] Appl No.: 325,753 Attorney, Agent, or Firm—Schwanz, Jeffery, Schwasb,
[22] Filed: Nov. 30, 1961 Mack, Blumenthal & Koch
(30) - Foreign Application Priority Data (51 ABSTRACT
Dec. 23, 1920 [JP] Jspem — 5318139 Ap gir electrode to be used for carrying out electro-
[51] Ist. CL} .cceccscsene. HOIM 4/90; HOIM 4/96  chemical reduction of an oxygen gas, which comprises
(2} us.au 429/42; 429/43  an electrode body composed of a porous body and a
(58] Fleld of Search ' 429/42,43  f{luorine-containing «:lv?t mcorpor;te: therein. The
. air electrode is suitable for use in a hydrogen/oxygen
[s€) s "T‘;N_rma"‘ : fuel cell, a metal/air cell or an oxygen sensor.
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Reiated U.S. Application Data Attorney, Agent. or Firm—Harness, Dickey & Pierce
[65) Continuation of Ser. No. 880,996, Feb. 24, 1978, aban- (57 ABSTRACT
doned. A speech digitization system including novel encoder
VTR £ o T OO HO3K 13/0s  and decoder circuits that minimizes the number of reso-
(52) US o T 340/347 R; 340/347 AD; '“‘io‘ﬂ bits required to produce s given level of speech
3407347 DA; 375/30; 332/11 D quality by optimizing the information content of the
[58] Field of Search ................. 340/347 AD, 347 CC,  digital output signal from the encoder. This is accom-
340/347 M, 146.3 AB; 375/27-30; 332/11 D plished by providing a companded speech digitization
(56] Re Cited system that includes an amplitude function generator
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which is adapted to produce an amplitude function
signal that maintains substantial duty cycles on the digi-

3,354,267 11/1967 CrAter .......coovrossrserserrrinsrs 3707109 sl output signal over the entire audio amplitude range.
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3.806.806 471978 BIONR v.ooocooeorrererrrre 175/30 18 statistically maximized.
3,872,434 371975 Duvall ... 340/146.3 AG
3,949,170 4/1976 Shionoya ................... 340/347 AD 13 Claims, S5 Drawing Figures
V74 y2 4 /4
Barndvass Degelerer | 277
Fre- Amp FrHer (Moduletsr) | Bels
HMre,

F—=---

I L/l

i L 20

| ﬁryzﬁ/

Sermrory P4 A

‘ Z /

I

i De - ﬂ(yz/zrer Ilﬂ/fl}'}' Ou#

- (Dermodelaror) Frller




United States Patent (i
McMahon

(1 4,421,384
[45) Dec. 20, 1983

(s4] FIBER OPTIC TRANSDUCER

(75) Inventor: Doaald H. McMahon, Carlisle, Mass.
[73] Assignee: Sperry Corporation, New York, N.Y.
[21] Appl. No.: 286,812

[22]) Filed: Jul. 27, 1981

Related US, Application Data
[63] Continuation of Ser. No. 63,504, Aug. 3, 1979, aben-
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{51} Int. LS ... GO02B 3/14; GOID 5/34
[52] US. QL ......cconvrvirrniane 350/96.29; 250/227;
2507231 P
(58] Field of Search ............... 350/96.29, 96.15, 96.16;
372/108; 2507231 P, 227; 73/658
(56} References Cited

U.S. PATENT DOCUMENTS

Assistant Examiner—Rodney B. Bovernick

Attorney, Agent, or Firm~—Howard P. Terry; Seymour
Levine

57} ABSTRACT

A fiber optic transducer is provided by cutting and
polishing the ends of two optical fibers, having equal
indexes of refraction, at angles with respect to their axis
such that all light signals propegating within the optical
fibers are incident to the end face at angles that are
greater than the critical angle defined for an interface
between a medium with an index of refraction equal to
the index of refraction equal to that of an intervening
medium between the two fibers. The two end faces so
cut are positioned to be in a peraliel relationship, a
distance apart that is less than the wavelength of the
light propagating within the input fibers. Variations of
this distance with the pressure changes caused by the
acoustic environment produces variations in the optical
signal energy coupled from the input optical fiber to the
output optical fiber, thus cresting an amplitude modu-
lated light beam that propagates in the output optical

7 Claima, ¢ Drawing Figares
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{54] BEAM STEERABLE SONAR ARRAY Primary Examiner—Richard A. Farley
[75] Inveators: Kemmeth W, Groves, Forest Hills; Attorney, Agent, or Firm—Howard P. Terry; Seymour
Joka D, Les, Huntingion, both of V1%
N.Y. 51 ABSTRACT
(73] Assignee: Sperry Corporation, New York, N.Y. A sonar array wherein the capacitance associsted with
(21] Appl No.: 303,693 the hydrophones of the array are utilized as shunt ele-
ments in an artificial transmission line in order to form
[22] Filed: Sep. 21, 1981 an acoustic beam. Series inductance elements to the
[$1]) Int CL3 ... GOIS 3/80; GIOK 11/34  transmission line are variable with d.c. current flowing
{s2] us.Q, 367/123; 3677103  through coils wound about a magnetic core about
(58] Field of Search ..eee.eueeeverereennnnns 3677103, 123  which coils forming the series inductance of the line are
also wound, thus permitting the sonar beam to be
{s6] References Cited . 3 0 any desired positi
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(4] PARACHUTE RETAINER LATCHING
. MECHANISM

[75] Inventor:  Charles W. Ouellette, Portsmouth,
R.1. Ty
(73] Asxsignee:  Raytheoa Connuy, Lexington,
Mass. ‘
{21] Appl. No.: 289,938
[22] Filed: Aug. 4, 1981
(1] st QO FaIF S/02
(52 us. Q. 89/1.S R
{58] Field of Search ................cccee 102/387, 337-340,
102/348, 354; 89/1.S R, 1.5 A, 1.5 D; 367/3, 4
(s6) Refereaces Cited
U.S. PATENT DOCUMENTS
1,996,694 4/1938 Wilty ...ccocneececrascsnenen — 1027338
2913,198 11/19%9 Bonbrake ... S— AR
4,164,887 8/1979 Owuelictic .................. —— 74K} ]
4,209,151 6/1980 Saunders ... N (/74" 1)
4263838 4/198% Dragoauk ............... — iR} 3

Primeary Examiner—Charies T. Jordan

Atiorney. Agent, or Firm—Martin M. Santa; Richard M.
Sharkansky; Joseph D. Pannone

(s7m ABSTRACT

A lsiching mechanism for retaining the cover of the
compartment of a sonobuoy containing a parachute is
described. The latching mechanism, when in a position
which prevents the deployment of tie parachute, ex-
tends beyond the periphery of the sonobuoy launching
tube and thus prevents inscrtion of the sonobuoy into
the launching tube. The luiching mechanism must be
moved Lo a pasition which releascs the cover before it
allows insertion of the sonobuoy into the lsunching tube
thereby insuring deployment of th.c parachute after the
sonobuoy has been ejected from the launching tube.
The latching mechanism is a planar structure rotatably
connected (0 the cover and rotates in a plane parallel to
that of the plane of the cover. The resulting latching
mechanism may be applied to sonobuoys without the
necessity for modifying the launching tube structure
used for prior art sonobuoys.

8 Claims, S Drawing Figures
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Mass.
) Primary Examiner—Benedict V. Safourek
[73] Assignee: Massachusetts {nstitute of Assistant Examiner—Stephen Chin
Techsology, Cambndge. Mass. Attorney. Agent, or Firm—Arthur A. Sith, Jr.; Thomas
[21] Appl No.: 266,679 J. Engellenner
(22] Filed: May 22, 198i [57) ABSTRACT
[S1] T8t Ol coocreecrccnecencricnanmnaasssasesns HO4K 1/04 A digital receiver for receiving and interpreting naviga-
[52] US.CL cociiincenrssirnninns 378/96; 375/115;  tional data in the global position system comprising
370/107  faster-than-real-time correlators for correlating the
[58) Field of Search ............ccvceocnenne 375/94, 96, 115,  code portions of individual signals with mstching codes
370/18, 106, 107; 364/604, 728, 819 stored in memory thus cresting a plurality of virtual
{s6) References Cited channels for acquiring and tracking each visible satel-
lite.
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{5} FIBER OPTIC HYDROPHONE
TRANSDUCERS

Joa H. Myer, Woodland Hills, Calif.

Hughes Alrcraft Company, El
Segundo, Calif.

[21] Appl. No.: 332,791
[22] Filed: Dec. 21, 1981

(751 laventor:
{73} Assignee:

CTVIRT 3 o K HO4R 17/00
CZ TR TR o 367/14%; 367/140;
350/96.29; 350/96.21

(58] Fleld of Search ...................... 367/140, 141, 149;
350/96.20, 96.21, 96.29; 248/2C< A, 309 R;

308/10
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FOREIGN PATENT DOCUMENTS

2916763 10/1979 Fed. Rep. of Germany ... 350/96.21
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OTHER PUBLICATIONS

Fields et al., “Fiber Optic Pressure Sensor,” Journal of
Acoustic Society of America, vol. 67, No. 3, Mar. 1990,
pp. 816-818.

Jennhomme et al., “Directional Coupler for Multimode

Optical Fibers”, Applied Physics Letters, vol. 29, No. 8,
Oct. 1976.

Primary Examiner—Harold J. Tudor

Assistant Examiner—Tyrone Davis

Attorney, Agent, or Firm—Russell Ben Miller; William J.
Bethurum; Anthony W. Karambelas

(57 ABSTRACT

Apparatus is provided including a light source, a trans-
ducer and a detector, which is capable of detecting
applied acoustic signals. The transducer employs first
and second ridged members which have parallel rippled
surfaces which contact opposite sides of s fiber optic
waveguide. Each rippled surface has a different prede-
termined ripple pitch which provides for variable sensi-
tivity along one dimension of the transducer. Modula-
tion of the position of the ridged members relative to
one another by means of applied acoustic signals causes
microbend attenuation of light transmitted through the
waveguide. The modulation of the light provides an
indication of the presence of the acoustic signals. The
varistion in dimensional sensitivity provided by the
transducer allows for s determinastion of the direction of
arrival of the acoustic signals. Appropriate selection of
pitch and pitch ratio of the two rippled surfaces pro-
vides any desired spatial sensitivity distribution of the
hydrophone. A transducer is also disclosed which fur-
ther incorporates magnetic elements to provide a me-
chanical prestress bias to the waveguide, thus providing
a frictioniess and hysteresis-free device.

12 Qlaims, 4 Drawing Figures




United States Patent [
Ouellette et al.

(111 Patent Number:
(45) Date of Patent:

4,464,130
Aug. 7, 1984

{4 MULTIPLE DEPTH SELECTOR
MECHANISM
{75] Inventors: Charles W. Ouellette; David Edeon,
both of Portsmouth, R.1L
[73] Assignee: mmm.hxinm

(21] Appl No.: 309,622
(22] Filed:  Oct. 8 1961
[51) Ist. QL
52

] Us.QL
[58] Field of Search ..

B63B 21/52
“u1/23
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(6] References Cited
U.S. PATENT DOCUMENTS
3,262,090 7/1966 Farmer ecssassese $41/21
38183524 /1974 Starkey oo, 441723
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FOREIGN PATENT DOCUMENTS
340338 8/1953 Belgium

Primary Examiner-~Trygve M. Blix

Assistant Examiner—-Jesis D. Sotelo

Attorney, Agent, or Firm—Martin M. Sants; Joseph D.
Pannone; Richard M. Sharkansky

(51 ABSTRACT

A sonobuoy depth selector utilizes the tension in the
attaching cable between the suspended sonobuoy and
the supporting float to select the length of the attaching
cable. Bobbins are attached to the cable at predeter-
mined distances from the float. The bobbins are also
mounted on a solenoid actuated pin which is tapered to
cause only the bobbin resisting the tension in the cabdle
to slide along the pin to a release position near the end
of the pin. Momentary electrical energization of the
solencid causes the pin to release only the bobbin under
cable tension thereby allowing the cable to pay out
from a cable reel until stopped by the bobbin attached to
the next larger predetermined length of cable.

9 Qlaims, 5 Drawing Figures
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{111 Patent Number: 4,474,688
Annis 4s] Date of Patent: Oct. 2, 1984
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264/103

(58] Field of Search ............... 252/502, 503, 506, S11;
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Primary Examiner—Josephine L. Barr

Artorney, Agent, or Firm—Jlames F. Tao; James F. Mudd
Ly] ' ABSTRACT ’
High shielding efficiencies to emissions of electromag-
netic interference are achieved with molding composi-
tions comprised of thermosetting resins and a multi-
component electruconductive filler. system. Com-
pounds having a combination of at least two conductive
fillers provide shneldmgefﬁcmofmdnofmw
tioa or more to emissions over & fre-
quency range of 0.5 to 1000 Mhz without adversely

affecting mechanical properties and processing capabili-
ties.

23 Claims, 3 Drawing Figares
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(57 ABSTRACT

A board to board interchanect assembly is installed
between a first multilayer circuit board and a second
multilayer circuit board. The assembly is comprised of s
first housing member carrying electrical contacts and &
second housing member carrying electrical contacts
which mateably engage with the contacts of the first
bousing member. The first and second circuit boards
have corresponding arrays of plated through apertures
selectively connected to the circuit layers of the respec-
tive boards. Socket carrying contacts are frictionally
engaged in certain of the plated through conductive
apertures of the first and second circuit boards to secure
the first housing member to the first circuit board and
the second housing member to the second circuit board.
Flex contacts are installed in conductive plated through
apertures of the boards opposite each of the socket
contacts and are frictionally engaged with the socket
contacts. The socket and flex contects are frictionally
coupled to electrically connect the circuit layers of the
first circuit board with the circuit layers of the second
circuit board in a direct vettical relationship. The op-
posed first and second housing members support and
position the contacts and serve as spacers between the
circuit boards.

2 Qlaims, 9 Drawing Figures .
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57 ABSTRACT

In a digital-to-analog converter for bipolar signals all
the bits change when the signals pass through the zero
level. This results in & poor signal-to-noise ratio owing

thesmallngmlandthglngenomconm‘buuonbythe
switching transients. The invention proposes to add a
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57 ABSTRACT .

A hybrid integrated circuit component for insertion in a
slit of & mother printed circuit board, and a method of
mounting the hybrid integrated cir¢uit component. The
circuit component inciudes a flexible circuit hoard com-
posed of a flexible insulated substrate, a circuit conduc-
mfmmdonomndeofmewbsmmdapmor
conductor layers formed along opposite sides of the -
substrate to serve as external connection terminals. Cir-
cuit elements are mounted on the substrate and electri-
cally connected to the circuit conductor. A pair of hard
supporting plates are cemented on the other surface and
st the opposite sides of the substrate so that the flexible
circuit board can be folded at a center bending portion.
of the substrate so that the supporting plates face each
other and 30 that the connection terminals are arranged
clase to each other when the substrate is folded and so
that the substrate at its bending portion, when folded,
has s sufficient spring characteristic for ensuring
contact between the slit of the mother printed circuit
board and each of the connection terminals, when the °
connection terminals ace inserted into the slit of the
mother printed circuit board.

24 Cusims, 11 Drawiag Figures
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57 ABSTRACT

A device for connecting leadless integrated circuit
packages to a chip carrier housing or socket and then 1o
a printed circuit board is taught. Briefly stated, a mask
is selectively disposed on a printed circuit board. Locat.
ing ribs are correspondently disposed on » chip carrier
housing so as to cooperatively engage the slots created
by the absence of the mask on the printed circuit board.
Addiionally, barriers for separating contacts contained
in the chip carrier housing are maintained st the interior
and the exterior portion of the chip carrier housing
walls with no material disposed therebetween thereby
minimizing capacitive as well as inductive effects which
may come sbout. Additionally, four discrete interlock-
ing brackets are disposed on top of the chip carrier
housing which allow for complete assembly of the chip
carrier to the printed circuit board before mating of an
integrated circuit chip with the retaining brackets then
interlocked so0 as to relatively rigidly maintain a chip
carrier in electrical contact with the contscts. The pres-
ent device therefore allows for relatively fast sccurate
alignment of all attendant contact surfaces.

7 Claims, S Drawing Figures
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57 . ABSTRACT

An analog audio signal is applied to a sampling pulse
generator (2) which generates a sampling pulse in re-
sponse 10 an impulse noise introduced to the signal and
also to a first sample-and-hold circuit (8, 6 7) which
tracks the waveform of the audio signal when impulse
noise is nonexistent and holds the signal in the capacitor
(6) in response to the sampling pulse. A nonlinear trans-
fer circuit (10) is provided to eliminate white noise
contained in the analog signal from the first sample-and-.
hold circuit and feeds its output to a differentiator (11)
to derive a signal representative of the slope ratio of the
analog signal. A second sample-and-hold circuit (12)
samples the slope ratio signal in response to the sam-
pling pulse and applies the sampled signal to a bidirec-
tional constant current source (8) which provides con-
stant current charging and discharging of the capacitor
(6) to linearly vary the voltage sampled by the first
sample-and-hold circuit (12),

6 Qlaims, 6 Drawing Figures
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151 ABSTRACT

The device incorporates a support member (1) for the
circuit package (13); a plurality of contact elements (4)
for connection with the conductive terminations
mounted on the support member each of the contact
clements being resiliently biassed away from its associ-
ated conductive terminations (16) and means (12) for
selectively exerting pressure upon the contact elements
30 a8 to urge them into contact with their associated
conductive terminations 1o facilitate soldering and after
such soldering to facilitate the removal of the circuit
package (13) if and when desired, by allowing the pres-
sure to be removed 3o that on de-soldering the resilient
loading on a contact (4) will cause it automatically to
spring away from the associated conductive termina-
tions.

4 Claims, 7 Drawing Figures
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5M ABSTRACT

The invention relstes 10 molded pieces of plastic having
at least a partial metal coating of their surfaces. The
surfaces to be coated are roughened up by means of
suitable pretreatment 8o that a good adhesion of the
metal coating on the molded pieces is provided. For the
support of this metal coating additionally a cover lsyer
is applied. The molded pieces can also consist of shrink-
sble material which e.g. are also designed in the form of
enveloping objects such as cable fittings,

¢ Qlaims, 1 Drawing Figure
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57 ABSTRACT

A fiber optic amplifier utilizes s crystal fiber of laser
material to bidirectionally amplify light signals. This
amplifier permits the application of both pumping illum-
ination and the signal to be amplified to the end of the
crystal fiber to avoid the disadvantages inherent in side
pumping this fiber. End pumping is accomplished by
taking advantage of the slow spontancous fluorescence
of the laser crystal 10 sequentially apply the pumping
illumination and then the signal to be amplified to the
crystal. This sequential application of signals is made
possible through the use of a switchable coupler which
allows light to be selectively coupled from cicher of a
pair of input optical fibers to & single output optical fiber
which is coupled to the crystal fiber. The pumping
illumination is initially supplied to the crystal {iber-to
invert the jons within the crystal. Once these ions are
inverted, the coupler is switched t0 permit the applica-
tion of the signal to be amplified to the crystal, and the
spplication of pumping illumination is \emporarily dis-
continued. The signal to be amplified propagates
through the crystal to stimulate emission of coherent
light from the laser material resulting in amplification of
tae signal. When this amplification process is complete,
pumping illumination is again applied through the
switch to the crynal fiber, .

18 Claims, 11 Drawing Figures
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ABSTRACT

A multistage type amplifier circuit comprises a plurality
of FETs cascade-connected to esch other through in-
terstage capacitors. The first amplifier stage of an FET
is additionally provided with a feedback circuit coupled
between respective gates of the first-stage FET and the
next stage FET. The next amplifier stage of an FET is
also provided with a similar feedback circuit coupled
between respective drains of the first and next stage
FET}s successively connected. Thus, this makes it possi-
ble to reduce the required number of dc block capaci-
tors to less than one-half, resulting in a small ares occu-
pation of capacitors when IC is realized. Further, the
amplifier circuit is configured so that each amplifier
stage is not provided with a dc block capacitor in the
negative feedback circuit, leading to a significant im-
provement in frequency characteristics of the ampiifier
circuit in a low frequency range.

Cryogenics, May 1978, v. 18, No. S, pp. 308-309. 16 Claims, 2 Drawing Figures
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[57] ABSTRACT

An automatic gain control (AGC) amplifier circuit uses
a control loop comprising s digital counter (70) which
controls a multiplying digital-to-analog converter (10)
arranged as an attenuator of the input v to the AGC.
The counter (70) is arranged to count up or down de-
pending upon the output signal of the AGC circuit. In
addition, a latency can be introduced into the control
Joop 30 that in case of most signal envelope varistions,
the counter is frozen to prevent output fluctuations.

4 Claims, 6 Drawing Figures
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57 ABSTRACT

A digital audio system for high-fidelity replication of
wideband audio material. The system comprises a high-
speed, low-noise and low-distortion, digital-to-analog
converter including means for reducing spurious
switching currents in the reconstructed audio signal
Such a converter is employed in both the encoding and
decoding portions of the system.
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57 ABSTRACT
Sonocbuoy perachute shroud line ends are retained by s

cup mounted in and adjacent cne ead of the sonobuoy
outer casing. A heavy ejection spring is benesth the cup
for forcibly ejecting the cup ountwardly from the cas
end of the casing. The cup is retasined in the casing
against the spring force by a pair of partially overlap-
ping clongated plates each having one end releassbly
inserted in & circumferential slot in the outer casing. *he
slots being adjacent the casing one end and dinm trie
cally opposed. The upper plate is in retentive coatact
near the other of its ends by a first retainer rod pivoted
at one of its ends (0 the cup bottom surface. The first
rod contacts the upper plate near the pivoted rod end
and is in retentive contact near its other end with a
second retainer rod pivoted at one of its ends to the cup
bottom surface. The second rod contacts near its pive
oted end the first rod and is in retentive coatact st its
other end with s one shot spring motor driven pin. The
location of the points of contact between the plates, the
upper plate and the first rod, the first and second rods
and the pin and the second rod provide lever arms that
result in & very high mechanical sdvantage betwees the
retaining force of the pin on the second rod and the
ejection spring force. Upon cjection, the cup, pars-
chute, and shroud lines are ejected and other sonocbuoy
components sre released from the outer casing.

10 Qlaims, 14 Drswing Figures
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57 ABSTRACT

A passive sonar system which forms multiple receiver
beams for detection of possible targets. The transducer
array for the system includes 8 plurality of pairs of
transducers, the transducers of each pair lying along a
generally radial line emanating from a central point.
The output signal from the outer transducer of each pair
is delayed by 90° or A/4C relative to the inner trans-
ducer, and the delayed signal is combined with the
output signal from the other transducer of the pair in a
summing amplifier so that only one signal per trans-
ducer pair need be sampled by a multiplexer for trans-
mission via a coaxial cable to beamformer apparatus.
The concept is applicable to groups of transducers with
more than just a pair, i.e, with three or more transduc-
ers. Appropriate additional delays are provided with all
of the output signals and delayed output signals of a
group being received by a single summing amplifier.

11 Claims, 13 Drawing Figures
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(57 ABSTRACT

A sonobuoy having a terminal weight and sensor for
deployment beneath the surface of the water after the
buoy has been launched from an aircraft and impacted
the water. A circuit assembly and antenna for process-
ing output from the sensor and for transmitting a signal
is provided. A cable for connecting the sensor and cir-
cuit assembly is also included. A housing for the sono-
buoy is a blow molded seamless thermoplastic shell
which surrounds the circuit assembly.

29 Claims, 12 Drawing Figures
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57 ABSTRACT

The invention relates generally to the field of signal
processing for signal reception and parameter estima-
tion. The invention has many applications such as fre-
quency estimation and filtering, and array data process-
ing, etc. For convenience, only applications of this in-
vention to sensor array processing are described herein.
The armay procesting problem addressed is that of signal
parameter and waveform estimation utilizing data col-
lected by an array of sensors. Unique to this inveation is
that the sensor array geometry and individual sensor
characteristics need not be known. Also, the invention
provides substantial advantages in computations and
storage over prior methods. However, the sensors must
occur in pairs such that the paired elements are identical
except for a displacement which is the same for all pairs.
These element pairs define two subarrays which are
identical except for a fixed known displacement. The
signais must also have a particular structure which in
direction-of-arrival estimation applications manifests
itself in the requirement that the wavefronts impinging
on the sensor array be planar. Once the number of sig-
nals and their parameters are estimated, the array con-
figuration can be determined and the signals individu-
ally extracted. The invention is applicable in the context
of arrsy data processing to s aumber of areas including
cellular mobile communications, space antennas, sono-
buoys, towed arrays of scoustic sensors, and structural
analysis.

3 Qiaima, 2 Drawing Sheets
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